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FOR PRODUCING HIGHLY UNSATURATED FATTY ACIDS BY USING THE MICROORGANISMS 
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(57) Abstract 

A microorganism which is Schizochytriwn SR2I strain capable of producing (n-3) docosahexaenotc acid 
(DHA) and (n-6) docosapc n tacnoic acid (DPA), one which belongs to the same genus as that of this strain, and 
one which has substantially the same mycological properties as those of these microorganisms; and a process for 
producing (n-3) DHA and (n-6) DPA by using these microorganisms. They are excellent in reproduction properties 
and the capability of accumulating fats and have an extremely high (n-3) DHA and (n-6) DPA productivity. Thus, 
(n-3) DHA and/or (n-6) DPA, which are useful in the fields of foods and drugs, can be efficiently produced by using 
these microorganisms. Abo, fats obtained by incubating these microorganisms are pro vide d. When added to various 
feeds or foods, these fat compositions containing (n-3) DHA having various physiological activities together with (n-6) 
DPA it possible to stably and efficiently supply (n-3) DHA and/or (n-6) DPA to the subjects requiring the same. 
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KZ&IZ* Ka4«!«?tJfflt5(n-3)^K3t^ 

(D P A)tt i'©HK^te*DfgJK»{i. ©^IStt^Wt * & © 

"CJi C n - 3 )m i ( n - 6 )5^0 Wff ^«SfDJBKF» li «ij © ft» g» {r « L T 
: 5(n-3)]<F> K31^'s*^i>leC2 2 : 6 ( n- 3 tf^ih, C 



WO 96/33263 PCT/JP96/01049 



: 3(n-6)]. ^^*-r-'J y u^KC2 0 : 3(n-6)]. T^* K>K[2 

n-9-^>^i>»0. 7 0%. K3f<>^i>K2. 0 9%. -Kat^* 
-9-aiyK4. 3 7 %~Cfa *0 > — 3\ (n-6 )3Mi U >> -A« 1 2. 6 7%> 
y**-r-'J U^BfO. 6 2%. 75+K>K16.9 3«. K=J-fr'*> 
*-x>BtO. 8 6 %-Q*> *) [Hardy £. Biochem. J. . vol.274. pl33 (1991)]. 

fc^fc LTl*S £%*.<s>*lTl>£o :©(n-3)IDHAIis 

7 ->*r / a 2 0 XWttd* *iti^ 
* 0 >£^ ^o©BMI»tt£©DHA*K»Sl-dW^*lM*MIJI. 

fc«BS^a^^t*- xfrtn&ikVit otfts^nti^. 
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< Cn-3)^^!ifiSSE©X2.{rM-r-5ft«<i:ar*.'5»tiSo 

/3i:i^t5^ ^O-^Tx (n-6)^DP A *< 4 fi£ K [Homayo 
un£. J. Neurocheo. . vol.51, p. 45 (1988)] 0 t:?Z>AX2.m 
5 HOffFHU ^av-Ai:*^t(n-6)^DP AMfiicA<iE1|tlO0. 9 
1 0. 5%^&*&i-& C <t[Hamo£. Biochem. J.. vol.245. p907 
(1987)]. Cn-3)^©^^t>^*-A?*^%x./c^ . y MC*>t>T(n 

-3)IDHAWU (n-6)I^D P A*<itiD-r-5 d i [Rebhungt.. Bio 
sci. Biotech. Biochem. . vol.58. p314 (1994)]tt<£:*j&<fg^3 tlTC^So 

X. £ tl 5 ( n - 3 )&D H A IT ( n - 6 )3SD P A PiTfTE £*l 
5:ilt (n-6)SDP AjW^O^Stfj&aj^LTt^* Z. 

StflIt>ntl^(n-6mDP AOfiJffl^i 
S^J^-fts^il^-r <-T5S?PJ<i: C £(4$KHB6 1-204 

13 6^), (n-6)lOftf»2 2©*tS#QJigB&&a<IESt<BJ: 

9 fc*4>UTt*S0l*U fljiltf* ^-Ob*. ^CV- h (wart) S-f**ll 

: WHEffv KBglIaS*»«t^llE»SISx K5>f • T-f (dry eye)Sjgt* : 
t'©rfeS(:(n-6)IDPA*(n-6)^ h'=>V?- h 3 ^M£&%.-£-£r 
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&mTZZ£(fttem6 0-3 8 3 2 4 £ttS«, 

ccD(n-6)^DPAIi. -«W iz $ ft 5 j&l§ © * K ± < 
1*. 3fcftOiti|:(n-3)»DP Ait fclC*r*WC£S*iT^*l::-*-*tt 
L n c £(n-6)3fcDPA *^«tai«-r £ ^ft*<#«PttH * iaT I * Z> 

*<[4*H¥1-1 8 0 8 4 93. ^©(n-6)SDPAcD^i*<l 

Ktt <t* Lfc»saMFISfcl6a&l& < $ £ It ( n - 3 )3S 

DPA4<(n-6)»DPAJ;t)tti»l^iT«ft5/:i6x ^&©?n 

£Lt©«fc?lc. tn&CliaBt^^^ltt^t^di-SJIDHA 
^«tO t (n-6)^DPA^fi-r**<. (n-3)^DHAfc«fc^(n-6)^ 
DP A£Mi::*^l*Stttta?lc*?&&nTb'ttl*. SfcC* fc;te©t§ 
JBiSI©iaatt*3^€»3clEni:«lft«i:tt5l-< ^wt^ ^Ti^W®^ 

**<**<£^©^jaiA<**. ztz. Hktoiznr?* k>»(aa)w 3 

(n-3)3£DHA*fctt(n-6)*DPA*».fc9<>:rS*^ 

*lttglrt©(n-3>* K = 1^**^ £1^* (n-3)^ K 

li. #111* tf "7 U * • v U^X (Vibrio aarinusXAT 

cc 1 5 3 8 i)+mmiLomninz»n*tiiz*7»****+ %mm 
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J|X'*5->^Df 7 • ^ V y-r-'f ^(Cyclotella cryptica)-*> ^ V =1 
x-f — ^ A • — — (Crypthecodinium cohnii)0$^P 5 - 5 0 3 4 2 
5)x *reffiJ8T&£X5^* h 4- h 'J ^ A • 7* L/O ACThraustochytri 
urn aureumXAT C C 3 4 3 0 4 ) [Kendrick. Lipids, vol.27. pl5 (199 
2)D-< 3 : J + # y * h U ^ A • fc* -(Japonochytrium sp. )( A T C C 2 
8 2 0 7X#M¥1-1 9 9 5 8 8)tt<b**<*D£*iTi>So Li>U zti$> 

if^ &1 0ng~5 0 Omg?I£<h@feTtet>*miwiL£*- 3 

So h+h'J'JA. 7? l/OA(ATC C 3 4 

3 0 4)^ + y 4- h >; *A • iXf-(ATCC 2 8 2 0 7 

(n-3)3£DHA£i«^W-ra*:tf-ett< . (n-6MDPA?-tSf U 
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mt>. (n-3)^ Kr3-^-v^ifi>Be(DHA)*J«t^(n-6) 

h V «*A«S R 2 lUfefc^tmS R2 1 1*<t[s|— ©SirjR-r*^ L < 12 
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*3£Bjj(i N ±ietefl£^£(n-3)?&DHA£^(i(n-6)&DPA 
^KtSIg^$ : i^SttS, (n-3)^DH A2 

fcli(n-6)IDP AOSSi6^i4^ffim-r-5c 

*H6B^#^{i, ±ier*lli 11*4*5 «fc Of Ao^cDfe* cD(n- 
3)SDHAfcJ:c;/$tli(n-6)IDPA©«<&f t L/TWffi"C*SC 

El 3 (4. h 'J ^ AJRS R 2 l#©9SS*fflBS$t<tflKJg5t£©* -y h 

SI 4 li^ h'J»5AlSR2 l**&*©(n-6)?fc K => > * Jt 
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El 5 h 'J * AIR S R 2 1 flc&sfeo^teafefli*© bVtrmsi) 

E 6 fcU > V* h'J^AMSR21 t*Efe3fe© h U U -br 0 K(«^?« 1 
6:0-16: 0-22 : 6)^'J U, ftC^T' h U /*)V*s V 

;Wk lfc»i:GC/MS -CMS U/riSm^-r^ t-HT*4 0 

h U ^ A(ThraustochytriuB)JR©ISft^T**5 <h%x.^ti^o L£> U * 
0Mi£ttt£!»£t* L < SS^tt^x - Ofi^lt > h 'J * A (Schizochy 
trium)«©ffS|<ta'.J6'=>tl5»^«!J-C**C tfrt>iJ^tz 0 Z<Dis>/* b 

AX?StK( ho V »1 L^r>U3-x2g. »«x*X 

0. 2g*?J;U t r>'U^ $ h } ) V AO. 5g£tti.*.^£i&itfe£/h>' + - 

HCAtU [Sli;Jgll&i::«kSSR2 1 »0 7 ^ xngH^»«E^ 1 M&m U 
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HI I*. SR2 l^CDi»^©B«l J &^-r^S^3fm-e*»3> 2* 
«*^ofco H2li. SR2 l#©:&j£^©«^©*st^-r2a§S« 

Mi. ]S%©=SB*ti£££ME12)o :n^OCi^^ SR2 ? 
o S. 7.9 ^(Kingdom Chronista). ^^P'KPhylum Heterokonta)lC«-T 
£0 S^KIgU&HcD* . y F7-^BfiSc^ =fyl/y<*Eb*©»«-^&. SR 
2 lfcfclix ^fc'U >^ jx-5W(Class Labyrinthulea) fc* U i5§(0r 
der Labyrinthulida)CK-r4o * UT> $fc**fflf&rt<5*JB£ *:(:ttf RJBT' 
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R2 1^X7-)^ h 'J *i7 A^4(Family Thraustochytriidae) l-JR-f 
<*£C SR 2 1*0**»BBSW2 «U 8~-3 2il©!fc* 

ai^RCDKuti^^n^i^o s^il 2&£E$-fr-*"rciffl<z>& 
#aB«a^ ^fiftaijt^^^k u/c *> % 2 Lx^#«B!a«t <t ^ ^ 

^7«>^h4 l h , J'?AHIis # - * — [D. Porter. "Handbook of Protoc 
tista". Jones and Bartlett Publishers (1990)3 Cfctllf 7«3 0««t 
045o -£©SU 3-5 a 4- h V ^ A(Corallochytrium)jR[Raghukumar. S. . 

Botanica Marina, 30: 83 (1987)]*<anx. * X [Moss. S. T. . "The B 

iology of Free-living Heterotrophic Iagellates". Oxford University 

Press (1991)31= J:*ilf8« 3 3a<fc£ft*o 

7 c ^o-<f ; X(Labyrinthuloides)«CD^*JfflSa(i^T'*S*<. ISU&K* y 
h9-^±^^IiJI=»^-r*o T-f"? J * h U ^A(Aplanochytriun)« 

lthornia)«(imBH^ v h 7 - 2r7&j£-t*-r> ^aHTCfcSo ^ + ^^ 
if- Y y ^ A(JaponochytriuB)B{i|fflia^{rfiaS(apophysis)^-^bSo * 
;i/>r-T CUlkenia^li&iE^aR^ t»T > -'<#©*3E?B*fflJISa<ifcai 3 n 
fcttlC-fcilJ^afct^fMfcr*. b V O MThraustochytriu 
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JBfiJc-r^ o h »J O A(Schizochytrium)JSt* 1 OOaSj^^S^ Lfz 

A£<5o =i-5o^r h U OA (Coral lochytrium)jR(i 3^-5 ? ^ttOllS^ 

ft. JtSS8«©9 SO;^- 7Ii:o^Tlt* O* /l> h ^ [Gaertner. A. . 
Verof f . Inst. Meeresf orsch. Bremerh. . 16:139 (1977)] li> 

$*l"Cl^*-7 OX h y OA • O'-f 1r— >X(Thraustochytrium 
visurgense)[Ulken. A. . Verof f. Inst. Meeresf orsch. Bremerh. . 9:289 (1 
965)] 5 OX h'J OA • T^itf-r ^ A (Thraustochytrium a 
moeboidum) [Bahnweg. 0. *> «fc Sparrow. F. K. . Jr. Am. J. Bot. . 61 : 754 (19 
74)]0 2a«:Oyi/y-T*»i^b. *n^:7/^-7-i:i5fri')^ 
y ^.y . > 7 — $ (Ulkenia ainuta) [Raghukumar, S. . Verof f . Inst. Meeres 
f orsch. Bremerh. . 16:158 (1977)] t $ £ tz 3 «<0«r«*«*T O 
7«6I<!: LTJffKO^-TKfcSMbfco 

£*lttl^o *-'J ^[Karring. J.S. . "Predominantly Holocarpic and E 
ucarpic Simple Biflagellate Phycomycetes". J.Cramer (1981)] I3> O 

^OXh+h'JO O Xh*M;OA.*MJT ^ A(Thraustoc 
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hytrium striatun)*< x T li^ < ^ ^ 'J T ^"T 57^ — '*t#E> 

^^aBSS^-^fiJt-rSC <t^^UT^-5[RaghukuBar.S.. Marine Biolo 
gy. 113:165 (1992)] 0 ->y* h «J ? A«<D#r 

3 £ L*: •> •/+ MJ ^ A • ^r>^a — «y 7 "l' (Schizochytrium nangrovei) 

Ltil^Z. t. &7jk L>tz [Baghukumar. S. . Trans. Br. Mycol. Soc. . 80 : 627 (19 
88)] 0 
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^ > [Goldstein. S. fc .fctfBelsky. M. . An. J. Bot. . 51 : 72 (1964)] J: 
Xj-f-v [Booth. T. iCMiller. C. E. . Can. J. Bot. . 47:2051 (1969)3 

t. SR2 lttrt^y+hu^AMK^a-rso^ss-cfc^^JHWsti 

So 

«>*/^. h y • T^U*?:* A (Schizochytrium aggregatunOli. 

^fTio lffiOaS^^S^il 6 — 6 4iSoa!ife : ?- ; &^fiJc'^'So £ £ 

II . 2 « OWte*^ liitt£?tt Hi 1* ^. €» titt ^ «>: E« S tlX I * * [Goldste 
in. S.*i .fctfBelsky.il.. Am. J. Bot. . 51:72 (1964). Booth. T. *J«fctf Mill 
er.C. B.. Can. J. Bot. . 47:2051 (1969)]* 

i/*/*r H U ^ A • i ? — ^A(Schi20ChytriuB minutuo)li % h V 

S!Tfe»)> 2#©l#fea>££li8. 5 umt 3. 0 »ISt*. 5 [Gaertner. 
A. . Veroff. Inst. Meerestorsch. Brener. . 19 : 61 (1981)] o 

Y U • h MSchizochytriun octosporun) 

jjt-^^tUJi^tt^ [Raghukumar. S. . Trans. Br. Mycol. Soc. . 90 : 2 
73 (1988)] 0 
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©i**iz£§ u h • ^>rn-o*7"r(Schiz 

ochytrium mangrovei)£t9:tt^[Raghukunar, S. , Trans. Br. Mycol. Soc. . 9 
0 : 627 (1988)] 0 



-13- 



WO 96/33263 PCT/JP96/01049 

l*»j£3PC$MbT* S.mangrovei 



2. jSjt^S^iaSli 1 5~2 5 /zmTa&jfe 

^glil 6 — 6 4 <I ©iS^^- • * • S. aggregate 
2 . %£?S4>iK2tt 14// mUiTT-jSjt^ 

R«2 ^yrJiSfiOiE^^^JBEJcT* • • • • 3 



3. i&&=?-mt8®<?>&i£ : ?-*:l&&~t~Z * • • • S.octosporua 
3. m&¥mt2®<!>m.T£ : ? , £:T&tifrZ • • * * S. Binutun 

£1 lz^L^^**i«fcU : K5a]©4a^i2«SU^K«<i:. SR2 11*© 
L^*&8&* < &^S©^ J £■< !:: * > "** , — Otot>ioo«^i:«5 

h 'J-?A • i PJtX 8 fl©*^?****** ********** 

MJ ^ • hx*5i»i:*n*'ft«I$tiS4<» SR 2 11*13 
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6 4®OiS^(^^U. EttO*5H«lC(i^< 0<!:O-jIi©*)*<i 
t-TliT> -'^©^fe^&ISI^^iiTt^^feaiK SR 2 11*IJ; 

|Sk d © •> V4- h »J ^ AJR S R 2 1 1*(±. 
8F3E#rK r^4ffiS R2 1ittJ ©£ffrT¥5)c 7 ^ 3 R 6 Btt i*-C«?R£ 
*U SftS^FERM BP-5 0 3 4*SmLT^So Stafc 
A9£&m?imK¥-i8.7£Z3n 1 7BfttfT3JS£$*U $A#^I FO 3 
2 6 9 3^Hbti^. 

EFERM BP- 5 0 3 4Ztzlt I FO 3 2 6 9 3 CPS Jii&Lfc 
h V^A«SR2 l#©g¥Wt£KKBB£LTKSR2 lftilnj- 

fcTifefco (n-3)^ K=ii^s+-9-ji>Sj*5j:C/Cn-6)^ 
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l&«*>©(n-3)m K3t^H-i>K*iJ;tf/*fctt(n-6)* K3^> 
i > ti -5- fciREI U T Sft It $ ft rt: *> © * ft * « 

x7fMbU> ^OffifiJc^ ^ d -7 h /7 7 (n-3)& 

$^0->'/*h'JOAlSR21»lis 2 0* 

Wa±Wt*lt*t»*. tttt*©tt»IM**:9<n-3> 
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m*«*jST-*io tfc, *^B^ott8&JS. Cn-3)3yffl£»=f c(n-3) 

CJR-r^^fc U < l«S»i:EI-oi*i9ttR*tr«ifiE(i, 

OMKicUx £ L< Ii3 0MKJ£l_t#8hrs o r6l&*© 

£fliI&K*>*=9x (n-3)5fc h'^v^* 15iS«ei±T'* 
U<. $bi:if$l<ti2 0fl^±, fifcff^L<li3 5 

Kff * L < (2 1 *«%5fe»S> **>flF£ U< 1*0. 5M«*ffi-C<fcS e $ 
£K N *568«©7416{i. (n-3)?fc«&fi&Ift*»::(n-3)?fc Kat^*tx> 
S*9 0M%e(±, #£L<li9 5MJKJ£U:£*f LTfctK £fc> (n 

K3-^>*i>&lMSBK**LT(n-3)??i K3^+tx>K*<3 
- 6 S*8B©iWC£W LT t > -So 



-17- 



WO 96/33263 



PCT/JP96/01049 



*x£©£*3K*x **1 'J » h*afc0 2 0-l 2 0gO«KT 

ysu 3->*^-*ya-tt£©3e«»**©flfei^ sou* s h 

y*A N £©««*«* tfcliftfiT^-^A, BH*T>-*- 

OA. dfrffcT fiS»T>^— ->i»> WSt^ b y * Att£*©**« 

c ©fife. sBStcjE &-c y y ^ a. y 7K*^ y * a/x t*® y 
ucmel* *- b*u-^-J^«s-r*. vmsi** io~3 5 

°C. |f*b<Cil7~3 0'CJC-ca*3~7BB* IS** 
* l> l*M*Stt if I- «t o T n- r> o 

Cn-3)* b'3*'v***:'«**0 r 

-Q*ho WBi*tLTtt. fh7f^, ^**:r*>. 

*©*Hfc*** fh7f^K> **^*>gU *f 
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ft \z ps £ ft z> i> o> -c ii ft i^o 

<fc?tt&f**<^t:f £ft*o h y *A«SR2 lt*©*M*#©fci* 

|^-©g|#6*Jttil^W-r^B»li. 5E*S»*t>L< ttAI*3k*fcti2a' 
01M<Z>£«!fc**t>l< &AXB**:*t2mm~*s^X> pH3. 5-6. 
0 S MS U< lipH4. 0~4. STAffK^WtSCt^^-sfc. 

#tt£W*<&€>ft*o y vimii*. anto*^«i*»«-»^6ft*»« 

IMt*t>*f*Dl^ DHA, DPA04Stt>*»t5. 

?ssi«s*i£« fcffli^ia^So tit its* 
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±. i Off J b< li 6 01*«^±it-5 : i*<T# 5c 

n-~o>m\zm?zfrh\s< itnnttizm-<Dm*V}i$in&mTzw&frt> 

So ^ttSSK^«Dfi&a5»tae3cii. f >K4 5-5 5M*> N (n-3) 

£ K3-y\*-tf--x>K3 0~4 Ofi%x (n-6)m K3t^>^x>» 
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5—1 Oti%. (n-3)3&i-f 3t^>^x>i0~llf% v 7^4- 
K>&0 — 0. 61I%> -E-©ftfeOfl&8S®El 0 — 2 0M%HKT**o 
ttfcCCDB^ D P A i D H A©lt?liD P A 1 tlS8i:*f L, DHAi<3 

±*<h U^U-tr'J S^y-feU h\ *y^y*y Kli (it 

W\ Si: 14:0-16:0-16:0. 16:0-16:0-16:0> 
1 4:0-1 6:0-22:6> 16:0-16:0-22:5. 16:0-1 
6:0-22:6. 16:0-22:5-22:6, 16:0-22:6-22: 

ex-^scfl&KKSiso^^iUiPas^n^tOo .Lie© n 4:0j u 

*I2«8(i. 1 4*<!lilfi&®&Jft»£. 0 ^fl&JC5»0^^-filg^o»^« 
-TfccD-e&Ox fli*J*. T16:0J li£J**» 1 6 T~fi:&££f£*:tt^ 

i£ h y $ry*y KCfiU (n-3)5^DHAi<^y-tr y >cD2ft© 
LT^*&©. 2*rfi. (n-3 )5SDH A*<^y -tr y >0 1 *>«fc 

(n-3)& K3-^*-*i>Kfc,J:tf(n-6)3i K=31*"*>*i>B^W 
T*J!g*^(n-3)^ K=Ji^*-tf-^>K2*:tf:(n-6)& KafO^iv 

«t0. ffi*.!*. BmtttUa&* ^JP^ISI^. *7A^ot h^77^-^ 
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AISR2 1»*J81^«*> 7«DIMWfcl/-C75+K^ EPA 

fc*«ktf/$/:tt(n-6)^DPAO«*&«i:UTfWt* - tt><-CZZ>o 
*fctt**i««igLT#&n*<n-3)*DHA*sJ:tf/**:tt<n-6>3R 

OlMlfflflO»*LTfiU K**^-K**** h7-K«^-v 

(n-3)*DHA*J:CFCn-6)*DPA*«-r 

*Jitf(n-6)JIDPAtMt*«*«lB0fcll««miM«>«W 
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e>m®>&tttzmm-v£Zo loiaaiHsti. (n-3mDHA^(n-6)^ 

1-5ftS8<*t ^;i^»«t^a/hf5^^Jw^>t -5 ^ <hir «k *5 > ( n - 3 ) 
3&DHA*>J:tfCn-6)&DP A^^rU m# Jffi©$fc*g3fct££fiS£T 

-6)^DPA £5£fl: LfznL&W<0£.mizWm-t S C <t , £ IK n - 3 ) 
Ik D H A *> «fc tf/ * « ( n - 6 D P A £-®<ft U tzWm 7*©Slii Kfijfll 
TSC <hJCKir-5o *^©(n-3)^DHA*5«kc;/^/:li(n-6)^D 

x^iarr^w tiz&^Tm.£.i*tiz> 0 *tz^ loi^mss, ^icium 

Afc.k^y^^liCn-e^DPA^^kL^^PJI^^ff b*l5 B 
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«x >K fllxtfx P INFORM J [Vol.6. No. 8. pp. 940-946 (1 

995^88)] iz M7* U 3-Dv^A^77 U *A©Sft*©i« 

K^JfiftlSKKfflfiJc*^ TJJPENJ [Vol.13. No. 9. pp. 765-772 (1991)] IZ 

*ETl*T^* K>B^J:EM5HAttHl}< Aft*K**ft"C*s*K ft 
IfcCD^WKaSLot ©SR#a<<&£[ TAdvances in Polyunsaturated Fatty 

Acid ResearchJ . Elsevier Science Publishers, pp. 261-264. (1993)1 «, 
* 6 JS © I- * M##t&£ * tlT * CProc. Na 
tl. Acad. Sci. USA. 90. 1073-1077 (1993)> Lancet. 344. 1319-1322 (19 
94)3o 

IC J: 0 E P Att*lft»©fiJtWlcl««*tf** C **** » [ TAdv 

ances in Polyunsaturated Fatty Acid ResearchJ . Elsevier Science P 
ublishers. pp. 261-264. (1993)3. *S4**F* 5 3 7 4 6 5 7 E 
PA4<^*l»DHA«ttM*t75+F>M*ilSt»J4ti* 
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- 3 )36D H A *>«k tf(n - 6 P A Z mH&Gtmt Z Z t li£ 

kL<itnmmzm-(Dm¥&&n&m?zm&&*oM)3iu (n-6) 

&DP A lM^CttLT(n-3)mDHA£3~6M^#?rUTfc»K 

u- K 4- + ^ > ;W t'X^y K i; -y 4- — . y-*. 7 

tt£©M*S. »?S. HffiiB. *9/U «fcu «5M8tt 
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£ftK**LT0. 0 0 1-5 OMKjW* U*. 

$ %»IC*SM8tts *R18©»8I^E£Lfc«tlte*aa*£«*Jti*a 

tt(n-6)*DPA©*-r*&3BStt«tt*»Ji^*- t*BWt U « 

oft. 7:;ttH^<DiS^^ld^X Stttk *«5cX. t* 

ffcJSfcMfcJ^fi*^**^ K«J>**J> tl»**S>J^©»l]X?B«;£ 
^iCi^T*** 1 * H3K©tfc*a©ratt'C*-»T*> J:f. 

©fcUg £ <t C i *-r*UD*ft£#fc ^ l * li&ffc&J££*E£ J: t >o 
Sfc. EB5©*t^l-£^<**:t© , S3TK> *n&ttft©M9©Rf::&ft 
OAaiC**W©tt«*«l^- -eO^T'lSSU^d*^. (n-3)3fcDH 
A*itf/*fett(n-6)*DPA*<ttTl/tl^*tC4*5IifcT 
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M^-^o SP*>. **BJ©«IB«-lb*DH**i:L-C. (n- 3 H A t> U < 
li(n-6)^DP A£fctt:in£©^tt^i£^£^<biria^£ e (n- 
3)IDH A*> U < li(n-6MDPAJ/:li^nb0S^WJs i8flt©?fc 

^i:H^$ix^i^A<, 0>J;t(*. a*. ? -a. jb«7K. #ffe«U 
«fe#*4«<0-ft«Si:-r* 4kt£*4©S»Jc»: UTIi> <fcff*4© 

ss. feiss. irasttau ^sus^. ltttsu. 
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J*#©III6I*««**«&"C* K3^*txyi(DHA)OMW*« 
#>/c 0 ifz. iWIECDSl&©litiJR»aort»«HM*ll**10'*"*-i»- 
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S2 



HI* 




C S L 






tmrnt 


DHA 


DHA 


No. 








mm 






* 
























Cg) 


(g) 


(g) 


(g) 


(M*>)C 


«*>) 


(g) 










*1) 


*d 


*2) 


*3) 


*1) 


101 




60 


10 


24.2 


14. 1 


58.0 


26.8 


3.77 


102 




90 


10 


28.0 


13.2 


47.0 


25.7 


3. 38 


103 




120 


10 


27.7 


10.5 


37.7 


29.0 


3. 03 


104 




60 


20 


26.9 


8.2 


30.3 


29.7 


2. 43 


105 


9*2-1 


90 


20 


35.9 


14. 1 


39.3 


29.7 


4. 20 


106 


Mto-* 


60 


10 


24.2 


12. 9 


53.2 


26.8 


3. 45 


107 




90 


10 


21.9 


11.9 


54.3 


25.5 


3. 04 


108 


mo-* 


60 


20 


28.3 


11.3 


39.9 


28.0 


3. 16 


109 


7Uo-* 


90 


20 


35.4 


13.9 


39.3 


26.5 


3. 68 


110 




120 


20 


35.6 


14.6 


41.0 


28.4 


4. 15 



*1) L^fz 9©« 

*2) $Z&mftXktzO<D<g : Pim& 

*3) ±smm^p o^wsj^ 
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»<CB<*it«l*<?T*>ti. 2 1. 9 — 3 5. 9 g/L £>n*io £ fc. 
*«J1 L^^O©I&ffl5K*<i8. 2-14. 6g"C*»t)> &&mt*mfzQ 3 
0. 3~5 8. 0M%©i5^*T'DHA^WJiiSSK*<«3S$nT^<5C 
t^$*lfco £l§SJ5&4>©DHA©£*lix 2 5.5-2 9.7 

mm%tlS 1 < s ««!l L^»)ODHA©4IiA<2. 4 3-4. 2 Ogi 

Htgffl|2 b y V MSR 2 1 *flfcfii 2 ) 

g> 'J ij U 9 A4. Ogx f*«^**l. Og. W«S*^<t LT=>- 
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3*3 















DHA 


DHA 


No. 








M 






* 














m& 








Cg) 


(g) 


(g) 




(g) 








*1) 


*1) 


*2) 


*3) 


*1) 


201 




0.6 


14.6 


7.6 


51.8 


30.7 


2. 32 


202 




1. 0 


19.2 


7. 4 


38.8 


30.0 


2. 24 


203 




0.7 


17.8 


8. 1 


45.3 


29.1 


2. 35 


204 




1.2 


23.0 


9. 2 


40.1 


32.9 


3. 03 



*2) K«B^^/r*3©^W*J^ 
*3) ±m&&tp<o&G#l4ii 

Ztit>cDt£&frt>. SR2 l»{«**tLT««M**{EfflLTt,Jl 
»lc^m-C#S C *>«fctfSR2 lttliiBi^DHAilMftSIt 

mmm3 ^7+ h y o a«sr 2 lftiassKosso) 

^;l/3-^6 Ogx tf'J ^7 b >2 Og. »fi + ^l 0g*?J:tf5 0« 
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fc|g*fcJ:a f £te«S#©DHA^W#]££*»fc«» DHA^fiJtMli. 



S4 









«#* 






DHA 


DHA 


No. 














* 






CB) 


(8) 


Cg) 


(S«%) 




(g) 








*1) 


*1) 


*2) 


*3) 


*1) 


301 


(A) 


7 


35.0 


8.7 


24.8 


43.7 


3.8 


302 


(B) 


14 


39.6 


21.2 


53. 5 


34.0 


7. 2 



*1) *g*tfel LS/:9 0i 

*2) 0 ®^Wffl£ 

*3) ^figlteK^o^WfJ^ 
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S5. ligS$M^(It%) 



Hit 


14:0 


15:0 


16:0 


17:0 


18:0 


20:4 


20:5 


22:5 


22:6 


No. 












(AA) 


(EPA) 


(DPA) 


(DHA) 


301 


1.6 


10.1 


25.0 


1.8 


1.0 




0.4 


11.1 


43.7 


302 


2.8 


6.7 


44.6 


1.6 


1.3 




0.4 


8.5 


34.0 



HA)*<g«>TiS^;»#T'£W«**U $ $11 K3t^>^x>»(DPA) 

PA)*«£^<fc-$£tt^C£*^$n*:D £^T. *tl*>01fcm&>£: 1 
0 MfcJJlim^ A,T-l ilfc^T. D H A (DWk1&ftimW&g,X3b 

ggg[4 

A), 3lf^>^i>K(E P A)>i £(D(n-3mtm&t*n*'tl(DG 
W*J£r £ . £ ( n - 3 5DHA ©*J£r££ 6 C^^- 0 
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h U AJBSR2 lt*«fc 9tS£n*DHA^i*I§liSuiliK^< 
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S6. (n-3)^BBJfcim^(M*0 



HI* 


EPA 


DPA 


DHA 




No. 








WtiDHAOil^ 


101 


0. 3 


0. 1 


2 6.8 


9 8.5 


102 


0. 2 


T r 


2 5.7 


9 9.2 


103 


0. 2 


0. 1 


2 9.0 


9 8.9 


104 


0. 1 


0. 1 


2 9.7 


9 9.5 


105 


0. 3 


T r 


2 9.7 


9 8.9 


106 


0. 3 


0. 1 


2 6.8 


9 8.7 


107 


0. 1 


0. 1 


25. 5 


9 9.2 


108 


0. 3 


0. 1 


2 8.0 


9 8. 5 


109 


0. 1 


0. 1 


2 6.5 


9 9.4 


110 


0. 3 


0. 1 


2 8.4 


9 8.8 


201 


0. 3 


0. 1 


3 0.7 


9 8.7 


202 


0. 5 


0. 1 


3 0.0 


9 8.0 


203 


0. 2 


0. 1 


2 9.1 


9 9.0 


204 


0. 2 


0. 2 


3 2.9 


9 8.8 


301 


0. 4 


0. 2 


4 3.7 


98. 6 


302 


0. 4 


0. 1 


3 4.0 


9 8.6 



Tr : 0. 0 5M%*ffi 
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4 3 0 4)£ffi^Ti$«£fT oTDHAO^S^fTofriiMP.Bajapai. P- 
K. Bajapaifc^O'O.P. Sard. Appl. Microbiol. Biotechnol. 35 : 706 (1991X 
A.KendricfcJ:tfC.Ratledge. Lipids 27: 15 (1992)> *s «fctfP. K. Bajapai, 
P.Bajapaifc.fctfO.P.Ward. J.Ao.Oil Chem.Soc. 68:509 C1991)*5IJB]* 
Wl£.$B± l/t^t^ + h U s p- CATC C 2 8 2 0 7)^fflt>T^« 
*:fT->TDHA©M*fTo**£(4*H¥l ~ 1 9 9 5 8 8^«*5I 
fflX &±V&<k®tLT>V* h'J^A - 7/U^i«(ATCC28 2 
0 9)*ffi^"C*6**fl-*"CDH A©£S£fr^^MA.Kendric*>«fcIJ : C. 
Ratledge. Lipids 27 : 15 (1992)* «6CfK, h 

«SNo. 105s 2 0 4*5^^302®. 1 L £tz 0 OKI**. 
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DHA 


EPA 


DHA 














* 




mmo. 
















(g) 






(mg) 






*1) 


*2) 


*3) 


*3) 


*1) 


?t*/t>w& S p. 














(ATCC28207) 


(a) 


1.7 


8.2 


30.0 


6.4 


42 
















(ATCC34304) 


(b) 


5.G 


20.2 


51.0 




511 
















(ATCC34304) 


(c) 


3.8 


16.5 


48.5 


3.6 


270 
















(ATCC34304) 


(d) 


4.0 


10. 0 


24. 1 


9. 3 


96 
















(ATCC28209) 


Cd) 


1. 4 


1. 7 


6.0 


6. 1 


1 


mmmsR2m 


No. 105 


35.9 


39. 3 


29.7 


0. 3 


4200 




No. 204 


23.0 


40. 1 


32.9 


0.2 


3030 




No. 302 


39.6 


53.5 


34.0 


0.4 


7200 



*1) MILSfcOOi 

*2) tttikm&^tzQ <D£mm& 

(SR21»: J)gfi£Bt£M«J£r : ffeoffitfc : r68&^W«U^) 

*3) ±ffcmm*p<o$m#\& 

(a) #B3¥i-l99588-*f&$8 
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(b) P. K. Bajapai. P. Bajapaifc P. Ward, J. Am. Oil Chem. Soc. . 
68 : 509 (1991) 

(c) P. Bajapai. P. K. Bajapaifc .ktfO. P. Ward. Appl. Microbiol. 
Biotechnol. 35 : 706 (1991) 

(d) A.KendricfcitfC.Hatledge. Lipids 27 : 15 (1992) 

A S R 2 1 WiJRtt©*^ t Ittt UT»tt©d*r«6 fc*«i:»^o 

««!lL^0ODHAili> €63fe^fel©*^«D*ffll^ai^ 
tJ«KLTl 0-1 0 OeS0t£K^tt£tttK SR2 ll*tt*fc>*>TW 

nt*. ep a t*«A* t ««txfl>»ii*'» & n*oi:» mj 

*AjRSR2 11*12**11** EPA^ffl^O. SMKElTfcSttT 

Htfeffl5 >y*M*A«SR2 11*K*S?*II&®3lM(4) 
^3-^6 0g/L, a-:/**— *U*-0. 5g/L. V>M*J'J 
i>A3 g/ L x WKT^*-'?A2g/L*Jj:O c 5 0 %AX»7k*r* 
**ffli*T* y + -7r-^M5L«, ««H3L)IU^6 0 
■»«*«*lf «»M2 8t, a»il. Ov.v.m.\ 

«^J6K3 0 Orpnu 1 OitoKSrtt^ h U * OpH 4 l-a >\*a-J\, 
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igfcfil L&tz 01^2 Og0«:«B{*^»^o 

*)ft^>tz» 6 0g©##B#«k9?#£*i7tffitetibtti!&fi3 6g-C*o7to C 





14:0 


15:0 


16:0 


17:0 


18:0 


20:4 


20:5 


22:5 


22:6 


















n-6 


n-3 














AA 


EPA 


DPA 


DBA 




2.3 


5.8 


44.6 


2.0 


1.4 


0.6 


0.8 


8.4 


34.0 



DS*7A, 7* h- h 'J/W : *=9 7. 5 : 2. 5> tfctiJ UV) 
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tfroT h'3-*1>9^>&&ftM\sfc 0 ZtiiZj: 0. *fcK9 996£l±© 

*tn>t. l^waiaicttitL^av a*»aET-c«;iisii-fc. ctucio 

JiS-k'^^^-MO/il^ l#fiBS&Kifc« GC 
g-TS K = -9"^>^i>BEC2 2 : 5)»i. *iS*n*t££A 4 . 7.10.1 

HmffJ7 7+ h U -5 S R 2 1 ttOSIKKM 

£ x ursiHEi^ ^*ir>£9 0%>*>'-;wcj;£ft/i£#Ei::J:»K 

8g, **feJ!8«3 2. 9gT*o*io w©!!&H£JjD7K#ftm. 
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14:0 


1. 3 


3. 2 


15:0 


0. 6 


1. 0 


16:0 


3 2.4 


4 9.2 


2 0 : 4 (n- 6 ) 


0. 2 


0. 6 


2 0:5(n-3) 


0. 6 


0. 8 


2 2 : 5(n-6) 


10.6 


7. 9 


2 2 : 6(n-3 ) 


5 2.1 


3 3.7 



mmms > v v v ah s r 2 1 »©J!&K^^r 
ztztpmzmtptoh vrv-kv k^x ttttntti^ »#^7 K/77^ 

-(ODS/)7i», f*tbt§7-tr h >:T-fe h—hV Jl>=3 :2. ^£J3#rt* 
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$10. **£B&K*© h y K©#tfr 



No. 










«it(%) 


1 


1 4 


:0 


-16:0 


-16:0 


3. 4 


2 


1 6 


:0 


-16:0 


-16:0 


8. 0 


3 


1 4 


:0 


-16:0 


-2 2:6 


4. 0 


4 


1 6 


:0 


-16:0 


-22:5 


7. 8 


5 


1 6 


:0 


-16:0 


-2 2:6 


2 7.4 


6 


1 6 


:0 


-2 2:5 


-2 2:6 


8. 4 


7 


1 6 


:0 


-22:6 


-2 2:6 


16.9 



lOh'J^VHr'J K©**fl^W** 16:0-16:0-22 
:6Tfc*K A h »J r»; -ty KO&2 7**%££i6T^*:o 

8 -C#Hi bfc h »J r 'J -tr y K(»?ai6 -.0-16:0-22:6) 

Ifc»*x 1. 3ttKfc*W£y'<-«&3U »^n*2-*y^ 

y-tr'J h 'J y^A^yMfcUfcfcl-GC/MSl-Js^lMiFMI*** 
SUfco y/>"— IfftLSlix 5 0mMft»««tt(pH5. 5)2mU 'J'*— t* 
100 0*{ls 3 5t, 3 0^17^/:. RIGHT*. x-f;n:i0ft 

y ^y * y KO»?ii:«St«7 5r> > h £ix> * h y 7 
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0.5 6.5 4.8 74.5 31.4 1.5 7.9 0.38 
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2.0 15. 3 9. 1 59.6 35.0 3.2 8.8 0.81 

3. 0 20. 5 10. 7 52. 2 35. 8 3. 8 8. 9 0. 90 

B6#T 2. 0-3. Og/L £ \^fz^\zUBU^m^ 

jpLfco *tz, BSSe7>*-*A»K*0. 5-1. Og/L<fc-rS£:flg]W 

^tlLS/:*), 6 Og©?'^-** 3 go y o. 



-44- 



WO 96/33263 



PCT/JP96/01049 



2 lZ7r,-f 0 



SI 2. #tff*§JH 



hi* 


est 


WLWt 








DBA£ 


DBA 


DPA£ 


DPA 


No. 




7VIZ 


2 


mtm 






ft 




ft 




Cg> 


n(g) 


Cg) 


(g) 


£■(%) 




(g) 


(MX) 


(g) 


501 


0.7 


2.0 


21.0 


14.8 


70.5 


31.8 


4.7 


8.1 


1.2 


502 


2.0 


1.7 


20.0 


13.7 


68.5 


31.7 


4.3 


7.3 


1.0 


503 


3.3 


1.3 


23.2 


14.5 


62.4 


30.7 


4.5 


6.9 


1.0 


504 


5.3 


0.7 


21.0 


13.7 


68.5 


29.9 


4.3 


8.0 


1.1 


505 


8.0 


0 


20.6 


13.4 


65.2 


27.9 


3.8 


6.7 


0.9 



*©E8Utt<iSHUT£W-*-*o tfz^ DHA, D P A©£gtti::*>&£ 
Hlffll2 H»Klg« 

«ilL^»), 3 g©V 'J *A*fla*.*:2#© liBffi© 



-45- 



WO 96/33263 



PCT/JP96/01049 



m, stmwto^tzQcomViWL'&Gwei. ^hikh^odha. dpa# 

SI 3 ir^-To 

XI 3. #«t*SUI 



7* csl m& &m ±vs mmm dha dha dpa dpa 

C oj.* * * «i§r *>J£ (g) HJ^r (g) 

( g ) (g) (^ibxb) (g) (ggx) (MX) (max) 

601 60 0.7 2.0 60 21.9 14.8 67. 6 34.5 5.11 6.8 1.01 

602 80 0.93 2.7 84 32.0 21.9 68.6 34.7 7.62 7.1 1.55 

603 100 1. 17 3. 3 92 37. 7 31. 15 82. 6 33. 3 10. 37 6. 3 2. 03 

604 120 1. 4 4. 0 108 48. 1 37. 3 77. 5 35. 6 13. 26 7. 4 2. 76 

605 150 1.75 5 120 59.2 41.6 70.3 37.3 15.52 8.2 3.43 

:n^W^ *» lift ** £ £*2R«K**»Un z£\z£0, 
^OUn-xaKOittjntCJGDT. DHA. D P A©££4$>*tfl0"$"5 Z. t 
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